ABSTRACT
INTRODUCTION
For overall appearance and facial esthetics of a person, nose and midface are very important. 1 Nasal growth is completed in girls at the age of 16 and in boys at the age of approximately 18 years, while some studies suggest this development continues into the adult age. Esthetic nasal surgery is becoming common and popular in today's world. 2, 3 Recently, the studies being carried out have put the concept of "divine proportion" into question by confirming race-and gender-specific soft tissue cephalometric norms and by proving that the standards of beauty change from region-to-region. 4 The nose shape has been classified according to regions with blacks having platyrrhine-, oriental's mesorrhine-, and whites having leptorrhine-shaped noses. 5 The standards of nasal parameters can be used as a standard for comparing treatment outcomes, treatment planning in orthodontics, and nasal surgeries. 6 Nasal norms can be measured by direct clinical measurement (morphometric), lateral cephalograms, 7 two-dimensional 8 and three-dimensional (3D) 6 photographs, 3D white light scanners, 9 and 3D laser scans. 10 The rationale of performing of this study is to have population-specific values of nasal length, which could assist us in orthodontic and orthognathic surgery treatment planning of the Saudi population.
Objectives
The objectives of the study are to see the nasal prominence norm and gender dimorphism measured by
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cephalometric Holdaway's soft tissue analysis in patients visiting the College of Dentistry, Aljouf University, Al-Jawf , Kingdom of Saudi Arabia.
MATERIALS AND METHODS
The cross-sectional descriptive study was conducted in patients visiting the College of Dentistry, Aljouf University, Al-Jawf, Kingdom of Saudi Arabia. Ethical approval was obtained from the hospital, and every patient's confidentiality was assured. The duration of the study was 8 months from 1st Octuber 2015 to 31th May 2016. The sample size was 100 (50 males and 50 females). The radiographs were analyzed by students and crosschecked by an orthodontist. The 2H pencil was used to draw the tangents. Cephalometric images were acquired with a Cranex D digital X-ray unit, Version 3 (Soredex Co., Tuusula, Finland). The 73 kVp for lateral cephalometric radiograph was used. About 20 seconds exposure time was selected through 2.7 mm Al filtration for both types of radiographs. Two experienced orthodontists analyzed clinically the radiographs for high quality and sharpness. Patients having history of trauma, previous facial/ mandibular surgery, syndromes (affecting face/jaw), and incomplete records were excluded. Approval on the study design from the local ethical committee of the College of Dentistry, Aljouf University, Al-Jawf, Kingdom of Saudi Arabia, was obtained.
The subjects included in the study were of Saudi origin with class I skeletal and dental relationship and all teeth were present (except the third molars). Cases with anomalies, e.g., trauma, surgery, and scars were excluded.
Data Collection
The age group of the patients was between 18 and 28 years. The radiographs were traced and analyzed by two orthodontists. The tracing was carried out with a 2H pencil. The nasal prominence was measured according to the technique described by Holdaway (Fig. 1) . The nasal length is described as the distance from a line perpendicular to the Frankfort horizontal and running tangent to the vermillion border of the upper lip, to the tip of the nose. 11, 12 The linear measurement was made with a graduated metric ruler to the nearest of 0.5 mm. Data were analyzed using Statistical Package for the Social Sciences version 20 using Student's t-test. The level of significance was set at p < 0.05. 
RESULTS
The mean nasal length value was 15.12 ± 4.8 mm for male patients and 13.04 ± 2.4 mm for female patients ( Table 1 ). The mean value of nasal prominence when male and female samples were combined was 14.08 mm. No significant difference (p = 0.083) was noticed in nasal lengths between male and female patients ( Table 2) .
DISCUSSION
The aim of the orthodontic treatment is to improve the facial esthetics of the patients. 13 Albrecht Durer maintained that disproportionate faces are unesthetic and proportionate faces acceptable, if not considered beautiful.
14 According to studies, the growth of nose is in a downward and forward direction with increase in length of 1.5 mm every year. 15 It has been confirmed that hard tissues (i.e., nasal bones) and ligaments determine the shape of the nose. 16 Like all other parts of the face, nasal features are characteristic of every individual and region. 17 Nasal length decreased from 18.2 mm [standard deviation (SD) = 3.5] to 16.5 mm (SD = 3.3) in skeletally class III patients who underwent both Le Fort class I and bilateral sagittal split osteotomy. 18 Patients with vertical maxillary excess have increased nasal lengths. 19 Noses become more prominent (anesthetic) in patients who undergo maxillary first premolar extraction in skeletally class II cases, and had lengthy noses in the beginning of treatment.
The nasal prominence measured in the United States of America according to the Burlington growth study in males was 15 mm and in females, it was 14 mm. 20 In India, in the Lambada population in the Telangana region of Andhra Pradesh, males had lengths of 3.9 ± 1.2 and females exhibited lengths of 3.8 ± 0.99. 21 The Palestinian population exhibited length of 19.24 ± 3.01. 22 Turkish population displayed lengths of 15.3 ± 3.4 mm in males and 15.3 ±2.8 mm in females. 23 Persian males had a length of 18.91 ± 2.97 and 14.91 ± 2.90 mm. 24 The values obtained from our study for males (15 + 4.8 mm) were in the normal range as described by Holdaway (14-24 mm), 25 while the females nasal length obtained was less than the normal value. The length obtained from our study was similar to Caucasian, 25 Japenese, 26 and Kuwaitis 27 population (Table 3) . [28] [29] [30] [31] [32] A limitation of Holdaway's nose prominence, as a soft tissue cephalometric parameter for assessing the nasal profile is that although it is relatively easy to measure, it does not provide a detailed cephalometric analysis of the nose. The other limitation of this value is that it is influenced by the soft tissue point labrale superioris, which is influenced immensely by the facio palatal inclination of the teeth; hence, we should consider other cephalometric values for measuring the length of the nose that are not to be influenced by the dentition.
CONCLUSION
• No statistically significant difference was found when genders were compared for nasal prominence.
• The value for males was normal while the value for females was less than Holdaway's normal.
• The mean value of nasal prominence for both male and female sample was within the range of Holdaway's normal. 
